In spite of the conspicuous use of the Internet as a delivery channel, there is a relative dearth of empirical studies that provide a quantitative analysis of the impact of the Internet on banks´ financial performance. This paper attempts to fill this gap by identifying and estimating the impact of the adoption of a transactional web site on financial performance using a sample of 72 Spanish commercial banks over the period [1994][1995][1996][1997][1998][1999][2000][2001][2002]. Since brokerage is one of the main drivers used for banks for acquiring new customers on-line, the paper also analyzes the impact on the performance of the multichannel banks of the provision of on-line brokerage. The impact on banks´ performance of transactional web adoption (or the broker on line business model) seems to vary over time. The adoption of the Internet as a delivery channel has a positive impact on banks´ profitability (ROA and ROE) after one and a half years, mainly explained by the lower overhead expenses and, in particular, staff and IT costs after the same period. The paper also concludes that the Internet is used as a complementary mean of transacting rather than a substitute for physical branches/ATMs.
Introduction
By the time of writing this paper, expectations on the impact of information technologies in general and the Internet in particular on retail banking are more realistic and far from the revolutionary views existing at end of the 90s or the turn of this century (see as an example of these views Feng, 2001) . The general consensus is that the Internet simply adds another delivery channel to the existing channels (ATMs, branches, telephone). Nonetheless, in spite of the success of the multichannel model, few empirical studies are available on the impact of Internet on the financial performance of multichannel banks. Frame and White, (2004, pp.126 and 127) describe some of the most recent studies in the U.S. and "urge fellow finance economists to expend some effort toiling in this untilled field" (p. 137).
This paper attempts to fill this gap by identifying and estimating the impact of Internet as a delivery channel on the financial performance of commercial banks in Spain.
Spanish banks have not been an exception in the adoption of transactional web sites.
Moreover, their adoption strategy has been in line with the current world wide trend toward a multi-channel ("clicks and mortar") approach. Adoption started in the late 1990´s and by 2002, 55 percent of the commercial banks operating in Spain were using the Internet as a distribution channel mainly for money transfers, brokerage and securities trading transactions and deposits. For the purpose of this paper, multichannel banks are those that use traditional distribution channels (i.e. branches and ATMs) as well as telephone and Internet. Hence, the primarily Internet banks are also included in our sample since they use, although in a lesser degree, more traditional delivery channels 2 .
The purpose of this paper is to identify and estimate the impact of the adoption of transactional web sites on operational performance and overall risk profile of commercial banks operating in Spain. To this end, we explore the impact on Our results suggest that Internet is used as a complementary mean of transacting rather than a substitute for physical branches/ATMs and that the impact of Internet on banks´ performance varies over time. The adoption of the Internet as a delivery channel has a positive impact on profitability (ROA and ROE) and overhead expenditures, in particular, staff and IT costs as compared with the traditional banks after one and a half years since adoption. Moreover, mutichannel banks obtain higher brokerage fees than traditional banks after six months since adoption. However, banks that adopt the broker on-line business model do show a statistically significant difference neither in profitability nor in brokerage fee income as compared to multichannel banks that do not adopt this business model. Multichannel banks do not show statistically significant differences in the overall risk profile as compared to traditional banks. A note of caution must be introduced given the preliminary character of the findings of this study that does not take into consideration the intensity of the use of Internet as a delivery channel as well as the broker on-line business model.
This article is divided in five parts in addition to this Introduction. The second part describes the characteristics of the multichannel banks in Spain. Part three presents the financial literature on Internet banking in other countries. The fourth part describes the data and the sources as well as the results of a preliminary financial analysis of the three samples of banks. Part five presents the regression framework and the results of the multivariate analysis. Finally, section six summarizes the article and presents the conclusions.
Multi channel banks in Spain
The rapid development of the technology infrastructure, in particular the growth in the number of personal computers, the increased quality of Internet connections, the more widespread use of the Internet in both homes and businesses, and the significant reduction in both the fixed and variable costs of the Internet connections in Spain have made possible that the Internet plays a more central role in banks´ business strategy (Delgado and Nieto, 2004) . Also, Spanish banks benefited specially from the adoption of the Internet because of their universal character. As many European banks -unlike the US banks before the Gramm-Leach-Bliley Act of 1999-, Spanish banks have enjoyed the advantages of "broad banking" (Barth, Brumbaug and Wilcox, 2000) .
Banks have been allowed to offer all sorts of financial products and engage in a wide The data obtained from the replies to the questionnaire reveal that the financial products delivered over the Internet by commercial banks with a multi-channel strategy were money transfers, brokerage (stocks and mutual funds), deposits and mortgage loans.
Multichannel banks offer economic incentives to their clients to shift their operations 3 A total of 121 institutions (63% of total number that represents 97% of the total owners' equity of the Spanish banking system) responded to the survey (14 of which were branches of non-Spanish banks). Of these, 87 institutions stated that they provided services over the Internet (one of these is the Spanish branch of a bank based in another European Union Member State) and 34 institutions stated that they did not provide services over the Internet (6 of these are the Spanish branches of banks based in another European Union Member State and 7 are branches of banks based outside the European Union).
from the traditional distribution channels to the Internet. This in turn has allowed users to access much more information cheaply and respond more rapidly. Indeed, with very few exceptions, the large European banks with on-line presence offered trading services on their web site sites in 2000 (Moody´s, 2000) . In
Spain, all large multichannel commercial banks offered on-line brokerage and trading and also all but one medium size bank offered this service in 2002. All large and medium size multichannel banks that offer this service are quoted on the stock market ( 
Literature on the performance of multichannel banks
Studies on the impact of the Internet adoption on banks´ performance, although scarce, are available for the US and European banking markets. In the US, Carlson et al (2000) and Furst, Lang and Nolle (2002) In Europe, most of the studies focus on the performance of primarily Internet banks:
those that most heavily, although not exclusively, rely on Internet as a delivery channel. Delgado and Nieto (2004) studied the performance of these institutions in Spain and conclude that their profitability is negative due to higher financial costs and lower fee income, which seemed to reflect the fierce competition among Internet banks and between them and traditional banks in Spain. Delgado, Hernando and Nieto (2005) identify and The evidence of the impact of the adoption of Internet as a delivery channel on financial performance is mixed at both sides of the Atlantic. Nevertheless, the latest studies seem to find a positive relationship with profitability. It could be argued that as the intensity in the usage of Internet increases, the financial performance of multichannel banks is likely to improve. Our paper analyzes the impact of the transactional web adoption on commercial banks profitability in Spain after six, twelve and eighteen months since adoption. We also analyze the sources of the profitability gap and, more precisely, intermediation margin, securities brokerage fees, overhead, staff, IT and marketing expenses over the same time windows.
Data and financial analysis of Spanish multi channel banks

The data
The paper uses half yearly ( 
Financial analysis of the data:
Several financial performance ratios are used to analyze these three groups of banks.
The financial ratios measure business activity as a percentage of total assets (loans, deposits, off-balance sheet and trading portfolio activity); operational performance as a percentage of average total assets (general expenses and more specifically staff, information technology and marketing costs), profitability (return on equity -ROE-, return on assets -ROA-, intermediation margin, other income and securities brokerage commissions,) and overall risk profile (Pearson coefficient of the stock return 5 ) See
Annex for definitions of variables. Table 2 shows means and medians of the financial ratios as well as the statistical significance of the differences in these ratios between traditional banks (without transactional web site) and multichannel banks (with transactional web site). The performance of multichannel banks is better in terms of ROE, although there are not clear differences in terms of ROA. This may be also explained by the differences in financial leverage. Multichannel banks generate more typical banking business (lending, deposit taking and securities trading -banks´ own portfolio-). They have also a larger branch and ATM network. This seems to imply that, so far, the Internet channel has not substituted the more traditional delivery channels. In spite of the higher overall profitability, the intermediation margin of Multichannel banks is lower as they operate in a more competitive market, this result being statistically significant in terms of average and median. Multichannel banks do also engage in more off balance sheet activities which, in turn, seems to explain their higher other net income, being these results statistically significant only in terms of median. In addition to the higher commission income (other income net), the overall higher profitability of multichannel banks also seems to be explained by the somewhat lower general expenses and, more specifically, staff costs, all of which, in spite of having a larger branch and ATM network that handles a lower volume of total assets per branch and ATMs. The
Traditional versus Multichannel banks
Multichannel banks show higher IT expenses, which are statistically significant both in terms of average and median, while the differences in marketing expenses are not significant in absolute value.
The stock market perception of the differences in the overall risk profile, measured in terms of the Pearson coefficient (standard deviation divided by the average stock market quotation) shows no statistically significant differences between the two groups. Table 3 shows, means and medians of the financial ratios as well as the statistical significance of the differences in these ratios between multichannel banks and online have continued increasing every year since Internet adoption, which seems to confirm the view that the Internet is an additional delivery channel and it has not substituted the traditional channels as yet. The total assets managed by the traditional distribution channels (branches plus ATMs) have been constantly increasing since Internet adoption, which may be at least partly explained by the utilization of the Internet as an additional business channel. Also, the off-balance sheet activities over total assets have increased in a consistent fashion since the first year of adoption. The impact of the Internet on profitability is mixed. The impact on ROE is positive after the second year of adoption.
Multichannel banks versus on-line brokers
Moreover, multichannel banks have improved this ratio in almost a linear fashion after that year. However, the adoption of the Internet has a negative impact on ROA after the second year. The high competition is reflected in the negative and decreasing intermediation margin over the four year period being the decrease more important in the second year after adoption. The commissions´ income (other income net) does increase in the first two years and turn negative afterwards, which may also reflect high competition. The general expenses and, in particular the staff costs, show a decreasing pattern throughout, while IT costs do only increase the first two years after adoption.
Marketing expenses do not show any significant change over the four year period since adoption of the Internet as a delivery channel.
The univariate results shown above provide only a preliminary picture of the impact of the Internet adoption and on-line brokerage on the performance of multichannel banks in Spain. However, that impact is best represented by the estimated coefficients in the multivariate analysis below since the regressions control for other effects.
Regression analysis
The multivariate analysis explores the impact of the Internet adoption as well as the adoption of on-line brokerage as a business model on different performance variables.
More precisely, this multivariate analysis consists of two set of regressions, in which some performance variables are regressed over dummies denoting the introduction of (2) where subscripts i and t index banks and time in semesters, respectively.
PERFORMANCE can be any of the following performance ratios. As operational performance ratio we have considered: general expenses over total average assets (GEXP), and more specifically, staff (STAFF), information technology (IT) and marketing (MARK) costs over total average assets). As profitability ratios we consider return on equity (ROE), return on assets (ROA), intermediation margin (MINT), other income (OTHER_INCOME)-and securities brokerage commission income (COMINC) over total average assets) and to measure overall risk profile we considered the Pearson coefficient of stock returns (PEARSON). We also include the variable BRANCHES as a dependent variable in order to analyze whether Internet web sites are substitutes for physical branches.
MULTICHANNEL1 is a dummy variable that equals 1 if the bank introduced a transactional web site the previous semester. MULTICHANNEL2 is a dummy variable that equals 1 if the bank introduced a transactional web site the semester previous to the last and MULTICHANNEL3 is a dummy variable that equals 1 if the bank is operating a transactional web site since at least 3 semesters.
Similarly, ONLINEBROKER1 is a dummy variable that equals 1 if the bank introduced on-line brokerage the previous semester. ONLINEBROKER2 is a dummy variable that equals 1 if the bank introduced on-line brokerage the semester previous to the last and ONLINEBROKER3 is a dummy variable that equals 1 if the bank is conducting on-line brokerage since at least 3 semesters.
The coefficients of these dummies will reflect the time profile of the impact of Internet adoption (either transactional web site or on-line brokerage) on performance.
Both sets of regressions include a number of variables to control for differences in asset size, business and organizational structure as well as for the impact of the business cycle. In particular, the control variables (X) included are the following: off balance sheet accounts to total assets (OFF_BS), loans to total assets (LOANS), deposits to total assets (DEPOSITS), securities trading portfolio to total assets (TRADEPORT), total assets over branches 6 (BRANCHES)-and the share of non-performing loans over total loans (NPLOANS), These variables are included with one semester lag (i.e. they are measured at the beginning of the period) in order to avoid potential endogeneity . The regression includes a dummy variable (SUBSIDIARY) that equals to 1 for banks that are subsidiaries of a banking group to control for organization structure and a dummy variable (LARGE) that equals 1 if total assets are above € 9 billion and 0 otherwise to control for asset size. Finally, the regression also includes a set of dummy variables
timedum ) for each sample half year to control for the effect of macroeconomic variables over the sample period.
The regressions are estimated using a GLS-RE estimation technique. This approach includes, in addition to the usual random disturbance term (ε), a bank-specific disturbance component (µ) that accounts for unexplained variation in the dependent variable that it is specific to bank i during the sample period.
Results
Multichannel banks and Traditional banks
Regression results on the impact of the adoption of a transactional web site are shown in Table 5 7 . The adoption of the Internet as a delivery channel has a positive impact on
Multichannel banks´ profitability measured both in terms of ROA and ROE. This impact (3.2 p.p. in terms of ROE and 1.1 p.p. in trems of ROA) becomes significant one and a half years after adoption. Strong competition among multichannel banks as well as these and the traditional banks is reflected in the lower intermediation margin (MINT) (-0.19 p.p.) of Multichannel banks after 18 months of adoption, although the effect is not 6 The variable BRANCHES is chosen over Automated Teller Machines (ATMs) for two main reasons: (a) both are highly correlated (r = 0.94) and (b) ATMs are mainly cash handling outlets in Spain. 7 As a robustness check, equations (1) and (2) have also been estimated with a sample that excludes primarily Internet banks, all of which are also recently established banks . The results obtained excluding those four banks are qualitatively similar to those reported in Tables 5 and 6 . If anything, the impact on marketing expenses of the introduction of a transactional web site is weaker once those banks are excluded, what suggests that the induced increase in marketing expenses is larger for primarily Internet banks.
statistically significant. The differences observed in terms of higher commission income (OTHER_INCOME) in the univariate analysis disappear when using the above described control variables. However, results suggest that multichannel banks obtain higher brokerage commission income (COMINC).
The 
Multichannel banks and on-line brokers
Regression results on the impact of the introduction of brokerage on-line are displayed in Table 6 8 . The adoption of the business model of brokers on-line does not seem to significantly affect the profitability of multichannel banks. In particular, the dummies associated to the introduction of on-line brokerage turn out to be non-significant in the equations for ROE, ROA, MINT, COMINC and OTHER_INCOME. Thus, some of the differences in these variables between multichannel banks using or not on-line brokerage that were observed in the univariate analysis disappear when using the above described control variables.
In terms of the cost structure, the introduction of the on-line brokerage business model is associated with higher overhead expenses (GEXP) within the first semester after the adoption of the new business line. This effect is transitory and it is mainly explained by the increase in expenses on information technologies (IT). In both cases the effect is only significant in the first six months..By contrast, brokers on-line have higher personnel expenses (STAFF) (0.14 p.p.) than multichannel banks after eighteen months of adoption of the business model, which seems to reflect the need for higher skilled labour. However, no statistically significant differences in marketing expenditures (MARK) can be observed between the two groups of banks.
As it was the case with the introduction of a transactional web site, the adoption of the on-line brokerage business model does not significantly affect the ratio of total assets over total number of branches. Finally, the stock market does not perceive any statistically significant difference in terms of overall risk profile between the two groups of banks as measured by PEARSON.
Conclusions
Spanish banks´ strategy has been in line with the current world wide trends according to which the multichannel ("clicks and mortar") banks will prevail, at least in the medium term. Adoptions started in the second part of the 90´s and by the turn of the century more than half of the banks operating in Spain have transactional web sites and forty three percent were active brokers on line.
In Spain, the adoption rates and distribution by size are comparable to the banks in the o The adoption of a transactional web site has a positive impact on profitability.
This impact, that becomes significant one and a half years after adoption, is observed both in terms of ROE (3.18 p.p.) and ROA (1.14 p.p.). This improvement in profitability is also reflected in higher brokerage commission income. However, no significant differences in profitability associated to the introduction of on-line brokerage are observed 
